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TITLE OF THE INVENTION 

7 7"n^^f >3gplfil (Rabconnectin-3-binding protein) 

BACKGROUND OF THE INVENTION 

*$&W&, ^7*=3^^7^>3 (rabconnectin-3) :fc<fcfl c GDP/GTP3£&SJi&{!£ii 

Rab3Af£. Rab3A,-3B,-3C,-3D©4ofr£&3Rab37T ^ ';—©t>£oT-, *$ff£ 

fsji«©ca 2 4 f-^ (Dmmizm^mmmtz -tzttm 

£>tlT^£o #*5{n5i3M©Ca 24 ^m£^3rVt^ F-yX©7nt7lt (1) 
7" !✓ is ± 7^ 7°-)lfr h , Ca 2 4 ^ > * ;P "T 3 ^^©iSt^ -\© 
>-^-r^/J^(7)^i!js (2)/h8§©rSt£^© K^>^\ (3)^T'i;;$mRli£&*£ 

ag£ & § y— ;i/T- ©, ^s&© k y > -i x > ?^(Dm&, & x t>\ 

( 4 )Ca 2 4 % A tc ct t) MM 2 ti fc /J ^ £ M© B&-&© X y 7" * 13 tto 

Rab3AaH£^V v>77t? V T tf 7 M tff £ «fc D s (1) v^77/J^©:Tb v^:?^ 
mmnm^V&mt. Ky*>^&iE3iU (2)Ca 24 fcJ; Dlga»^nfe, /MIS i: IS 
ff^ff J3H £ ©ife^r^ PI^-T S £: i ^ 5 Rab3A© — o©flj # f,^C/j:otl^„ L 
frU #^{£»K©Ca 24 te#t^3rV->t'Y h— vXiCiStt^K Ctl^Rab3A© 

Rab37T 5. 'J— * W*-(i. GDP8¥ftffl]ftJgeM(Rab GDI), GDP/GTP3g&K/fo 
{S^iMe«(Rab3 GEP)^ct^GTPaser£tt{ , S^aM(Rab3 GAP)©H-o©MP@^ 
(3«t VfflWZti&Z htmhtiX^&o Rab3 GEPi;Rab3 GAP(iRab3 7 t X U— ^ 
>^-(;^St'$)§^ Rab GDI fi^T ©Rab7 t 5. U — ^ >M— M LTfS^T" 

mfcrnVdMcDCa 2 4 $<#t4^ V it -< h — * £ £ £ Rab3A©fi& # (3 3 0 
cft^f&JfcPB^CDfl&^CM-f Jafi©^^';b©-o(iJ^T©il i 9Tfe§o GDP- 
Rab3A#Rab GDI ttDVLGifct UlUS^l:!? 1 !^ *i£o Rab5. -7, 
(iGDIB^H^(GDF), g= feteYptl fc-7ic*f LTttRab U +M £ i; > 7"H^(RRF)© 
f1!i©*[Hl^^^©SAI7^S^. Rab3 GEP©» £ K «fc 9 GDP-Rab3A#GTP- 



2 

Rab3AtZrSt£fb£ft33Mu-e&S ^r^/J^C, C ©tl^^^Kj^^tt-So GDF 
^RRFtt|5]^^tiTU/feO 0 GTP-Rab3Att. ^©T^©-o©x7x^^- 

'hJ]^r£t4^«n^n#£-r£^7-7^ 'J >3(rabphilin-3)£;Rim-3tz 

Rab3A(±, Rab3 GAP©fl)j§(Z «fc D GDP-Rab3At3#rStt-fb£;rl£o GDP-Rab3AiiRab 
GDI(3<J;D h^y^tu /J^*^«H(3^1&-r^ 0 ^n«9)^s Rab3 GEPi: 
Rab3 GAPtt:fe*£<*ft£;&HatE-f 'h!IS^»E£ft£ fc%;t *>ft£#, 

Sifis hJ30©Mv±rx/J^(CSV)jli^*^ s Rab3 GEP£fc(iRab3 GAP£ 

l^S (IMWlfcift 1 o b h^^n^^^>3(i3,036T^y^^f>^t). 

ItW±©7>^«(±339,753trfe^o 7 73^^f >3lil 2 fgCDWD F A 4 > 

fc, £ <b\z&tL~D(Dm&mb^ v MK0CSVH#*»£Rab3 GEP£ffi^T#&J$tfc 
^^tiSd ii^HttS^tiTV^ (The Journal of Biological Chemistry, 2 0 
0 2^ 12 7 74 il2f, f§9629-9632M#RS) 0 

SUMMARY OF THE INVENTION 

Ca 2 M##t4^V+M h-y7, f$(cttRab3A©St^b:fc £LFT 

m&itcDmmzmmteVoncDxfi i )-->fiJ5fe%mmtz>zt-c$>z>o 

*%&m h (is GDP/GTP£tfc£j5&(£iIg aM^HJIIS^-r § =? 7u^fi^y3 

(i) Tie (a) (b) ©iaio 

(a) iB^js-^2(c^-r^^ 7mmmz%-rz>m&n 0 

(b) BE^JS^ic^-rT^yKie^uicis^-c i ^b<i±ii©7^y^ 
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(2) BE^JS^2^^-rT^y^IH^J&*-r^> (1) IB«©^e«o 

(3) (i) (2) ©gescfc^-K-ratfy^u^Ko 

( 4 ) mm^ i tc^-r^sBE9u©^ss^- 1-4470 ©msis^j**-r s 

(3) ©tf'J^l^T-Ko 

(5) TIB (a) gEfcli (b) ©tfU^lxtf^Ko 

(a) K^JS^-l iZTjkti&mmfWi&mm^ I ~~ 4 4 7 0©«l6BB3?!I**-r* 

( b ) BE?'J#^ 1 tC^-T*3IE^J©Jfi«^ 1-4 4 7 0 ©i£M?iJC:fgif ft 
X U o ^ y u * * ^ > 3 £; cfc ?>*GDP/GTP£l&K/&{£« aitS^tS rSt4 

(6) TIE (a) (b) U £ h* 0 

(a) i c^-rJesBB^j©tass-^ 1-4470 <Dmmm*m-tz> 

( b ) B2?'J#-5§ 1 1-4 4 7 0 ©JS»BB^J ^*g|Htf£ 
#8 O%l;JLt0^SBB?!j£WU *»^^^3^^^->3i5«tt5GDP/GTP55tjlSiiS 

(7) (3) - (6) m^?Ufrim(D#V5i?V*3 L \:%<smB.mZ-'<?# 

' o 

(8) (3) - (6) ©^-rn*lJM©#U?^lx*^-KCJ:t)lt^*^ete 

> 3 43 «t tfGDP/GTP^ ftSffctSiftg SItf«pt^ fStt £ * "f 5 3 6 H & Jgil^ 
fr<bm$L?Z>Z£%<atS, 7 73*^> 3:fc<fclJ c GDP/GTP£&£jfo{EjIgfiH 

(io) (3) - (6) ©i^ti^uitciB*©^';^^ uti-^ K^tam-r* 
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*<i:l)15?^l/^ K*^-r*#'J5?^U*^- h*iP^^S^n-7Sfeli7 
(11) (3)~(6) O^-fti^ 1 b*^- KttW^ 

(3) ~ (6) (D^-ftliP 1 JI{C1S«6©^U y- 0 Y(DBtftl5teo 
(12 ) fcfctfttfl) * * b^-^ F«l&fl^£ fcf±«l«*t:Mt5C 

<&ffi.b-r%> (ID ^iBm^eit/f^^o 

(13) (3) ~ (6) ©o-rti^lJlJ3S2tt©^U^^l/^^K(3ffiffifl<J^ 

(1) (2) C1B«©M 615: 3 - K-T ZMfeJ-OMffiJjteo 

(14) »#U^l^5f- F ^ - 
&ffllb-rz> (12) ill2«4©»e^Mt/f^So 

d5) o) ~ (6) (D\^nfrimz.im.(DK')y>7v*3- Yizmm&stf. 

OT, Stai^fettSiiWOmRNA^RT-P C Rigid <fc oTtitI£ 
(3) ~ (6) ©uTn^lJl^HB^cD^U^^U^^K^iiJ^^^^^S:^ 

(16) ( 1 ) £fcfi ( 2 ) HtSmRNA^W 7'J 

(17) (1) (2) lzlB*©seH«:=i-K1-SmRNA^»fr* 

(18) (1) (2) CgBiCIfiHS^-KtSmRNA&RNAT 
#CJ;^lft§-*iRNAo 

d9) (i) gifcfct (2) (zgBttcDsas(cwr*i)t<*o 

(2 0) (19) t3fe«E©fnf*£ffK^C t%ftfflL£t% (1) (2) 
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(2 i) m&wcbm&.&MVf-fzJsfe'c&z (20) cs3»©#*t#&« 
(22) m&n<D$mm&mtirtz>J3&-c$>z (20) (cis*©s?*f*So 

(2 3) (1) jfcfcl* (2) ©g6K£fctt*©IIMiraaK'e&a^=» 

iufB*S-££ mu£ fzteWPZ * S ituHB^*itJK£jiiRir £ d ^ ^^tfluHB^^o 
(2 4) (1) ££tt (2) ©MSH£fcfi^©Jl»*BPSGfCT-fc£Rab3 
GDP/GTP^S^«MeM^^aHi:. Rab3 GDP/6TP5EtftS*S(E5iS S K i: 

ot, Rab3 GDP/GTP^glS^flEMSeS^SeM^Rab3 GDP/GTP£&SJfo(£3I 
#$6BJ3tc:<fctK Ca 2 * VIM h—>X, ^Flc:(±Rab3A©rS^b*5*V 

BRIEF EXPLANATION OF DRAWINGS 

IHKi. pl60 (77'3?^f>3/?) ®^»i:-^«3e©«l5o (A) UtRab3 
GEPJ/CffcK <fc *pl60 (773^>7f >3/S) 

20 o 1; P340, 2; p200, 3; pl6(k 4; P 60 o (B)#titmSo ^'U-ttWDK^V 
^^"To (C)Un>tT^-> h^7*=i^^7 c -> 3 >7"n >^*© 

*SHI («m^»W) o U->1, ^BapHEK293M(l>ugSaM)x U->2, 
pCMVFa 77^^f> 3 /? £ ^>77i^ h LfcHEK293«(l//g^6ff K 
U — > 3 , =? -J MiaGDtf^x* — h(20,czg^6^)o 
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m%i7tmwn) o ammu-ovr^ (n^tm^m) o rc-3/?, 773^ 

^>3/^ Rc-3a, 773^^7f>3o, GEP, Rab3 GEP. Ho, *^>*^* — 
MB^ 'PI, ^l/f P2, |§yt7FV-Ai^ P3, ^OV-Ai 

s, nr^fttaajiaMiB^s P2A, ^^v>mfrs P2B, /j^^ctt>"=r;i/v^ 

P2C, J/trhV-AB^ P2D, S. h zi > K U Tilj^h SS, V7"r^nj 
i§&Bfl\ CSV, Misi-7X'^mWfr, CSM, fflv^rxflgili^o 

i4li, 7 7^^^5 L >3C^t§, Rab3 GEP©jSg?W«cUS-&fcRab3 GAP©^ 

DETAILED DESCRIPTION OF THE INVENTION 

*|8TO©SeHtts ^7*=3^^^>3*>J;t>*Rab3 GEPt;:ifii&*g'&-f SMSST? 
*Wai^77'D^^f>3 /? J:, ^y'n^^7^-> 3 £^7":n^^> 3 a 

5: y^K^J^WU, A i 0^7*=J^^7 c ->3 :fc«fcVGDP/GTP£tfeK^<£^eSC£ 
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7nfn-;i/ «fg«?«figBj s 5tm±(1997), M9M ft&ftfc ®.mV£\siS>* 

fb> 7^ Nb> T;b^r-;Kb, GPir>#-B#c, y-i3)^*^Mt, H 

v^fry a KIS^r©Ms -fe i/ y -f ;Wb> J!^^^-;Wb, 

^WlS^bx *^77fy>^fyy h-;i/©M^L *;i^;Wb, ^U^h 
-f;Wb. ^;Wb, ^e^Wb, a^^-fb, ^-fe^b, adp-d *'v;Mb, 

fb. v>mtmtm^ti^ 0 ^©leictty^tM^ 

-tf(GST), it^^VXP. ^SbX?-v>^^*(6xHis, lOxHis^). 7Dr^ 
>C|frtf\ h-^-^fifKMBP), ^^n^>J>^m 

77-yl©xth-A FLAG(Hopp et al. (1988) Bio/Tehcnol. 6: 1204- 
10), lck^?\ pl8 HIVifrn-. HSV-^^'(t ^IHK^-)^;w|ieiK 
SV40TJn/f»iTtt\ T7-#^(T7 genelOMSHK VSV-GPUrM Vesicular stomatitis 

)ixmm&n)m<Dm&M(DMm*^mizt %mmmz-&, pcdna3.i/myc- 

H i s ( I nv i t rogen ) © X o & ^ * * - £ * U ffl T* # 3 ) , » x.J$(It{-c£ DISS$:4 
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In vitroT-SSK^Kja^^^-as in vitro h =7 >X U — v 3 XDasso and 
Jackson (1989) Nucleic Acids Res. 17: 3129-44)^©^^^^oT, 

tf>J;L«. »#«3£M^LfctJl§riC{i. DMEM(Virology 8: 396 (1959). 
MEM(Science 122: 501 (1952)). RPMI1640(J. Am. Med. Assoc. 199: 519 
(1967)), 199(Proc. Soc. Biol. Med. 73: 1 (1950)). IMDM^©i£tiil£ffl l\ & 
mzfot^i'Jfe!%fam(?CSm<Dfam*mimL. pH*<j6~8, 30~40°CK;fc^T15 

ty^ v^ODflLKj^. 3^(7)M*(Susumu (1985) Nature 

315: 592-4)^©Ifr^^ft s &£n^fe£(Lubon (1998) Biotechnol. Annu. Rev. 4: 
l-54)o "fiL»iMl:i5^Th7>x^x--j;^i!)l!i^fflo|,c^*t^ 
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- h*-r£DNAh*£-£U S WSSK&IHI'&S fifth LT«3B^*S «t a fc-T £<> 
Bk^Sfi»*n-K-rSDNA&-V^©ffi^#A-rSo DNA£#AL£K£K 

Th^^E 3 h&T-^£(Ebert et al. (1994) Bio/Technology 12: 

699-702 ) 0 

^M-f%©J»£ffi^£ h ^ >Xi^ai-^^ta^©MfiMM^* s ^T-$)?>o 
ifs SfiOiagn- KDNA*pMON530^CD*l#J^31{C5SLfc^^^ — tm^ji 
^ N Agrobacterium tumefaciens^©$fflM(3aiA"f §o DNA©2iA£ titzMM^: 
Nicotina tabacum^©tttK3^3fe<*-ti\ ffiMS4?t53i:iaO, PffMcDm 

et al. (1994) Eur. J. Immunol. 24: 131-8) 0 ^©ffeC^Si: bTteU PEG^ffl 

177^ h^DNA£^ALT4t4W£?f£-r£#&(Gene Transfer to 
Plants, Potrykus and Spangenberg ed. (1995) pp. 66-74; -f> *ffiHt3 

a-rsK i^^iao^D h77^ h-\DNA^«AtTfii^f*^ii^-r^>3 

&(Toki et al. (1992) Plant Physiol. 100: 1503-7; 0*3^ *tcjg-r3 h ^ 
- t- J V Jl ii > ast? ffiMJSS (3 fil^DNA £ z» A L H t)f* * II £ "T £ # & ( Chr i stou 
et al. (1991) Bio/Technology 9: 957-62), T^n/^fy^A^bW: 
DNA£#AL*&#&H£"r£#S(Hiei et al. (1994) Plant J. 6:271-82)^ 
#fl£&£ftTl^So »^S4tl)^ai:oOTlt Toki et al . (1995) Plant 
Physiol. 100: 1503-7$r#^f 3 £ § 0 

v?y*i?^-v?mw~m%hntzm$, ^ h^mm^ocom^ mm, m 
mn, mfc?mt%£mm&vmmznfz*mw(Dm&n&, £-r\ iag# 
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m ai^ ^ £ 7c y -;MW§lli^t 3 c t J; D m©i a 

*X*-fe;i/D— l^^>^n ^ h 7 ^-^#2tfnT'&£ (Strategies 
for Protein Purification and Characterization: A Laboratory Course 
Manual, Marshak et al. ed., Cold Spring Harbor Laboratory Press ( 1996) ) 0 
HPLC, FPLC#©?$ffl ^ n t h 7^? y 4 — £ffll>Tfr? Z bftX- £ Z> 0 

~?%>Z h<bX"g Z> (Current Protocols in Molecular Biology, John Wiley & 
Sons (1987) Section 16.1-16.19) 0 £tzs GST t<Dm^m&Mt X^tzMt^ £ 
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J — \?>7nvh^ PCR& RT-PCRS, MWRT-PCR^ in 
situ 7 1) ¥J -ti-i/ 3 htiZo 

^^(RNA)^©M^fe{i^a^t*^^?>S^^JgL. cDNA, ^rV ADNA, fb 

5-(*;b**^yt HD^y^f^)>>'Jy> s 2' -0-^ =f-)W>?-V 5- 

^^•>U^>^ i/'t Ka«y U 2' -O-^Wvn^'JyX 
^Fyjl/JraxtvX 2' -0-^fM7;yX -f^yX N6 — f V^>:r — 

Jis>, WfiK;yX 2,2-y7fJ^7>yX 2-^ J-frTr J is >s 2- 
yf;i/^'7yy>, 3-^^yfi^X 5-^ f^yf v N6-y^7rVy 

^w-^'jy'x /?-D-7>yy;i/^rax^y>, 5-* > *>#;i/#-;M 

^;i/-2-^-^-^ V >*>> S^f^yAM-JMf^v'JyV, 5-^ h+y^'J 
2-^ 7-)l3-#-W-<{ V^Vr— ^7r 7 N-((9-/S-D-U#7 7y v 

^-2-^tWu U try >-6— r ;u) hbt->, n-((9-/?-d-ij#7 
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•J^>. ^axt~>X 2-9-7t->9-^>. 5-*7))/-2-?-*V } ) ^*>> 2-^^^ 
■j^>, 4-^^^U> ? >> 5-/^^'JyX N-((M-D-'J*'77;yJI/7'J 

>-6-f;p)*;w^>f ;b) M/^-x 2'-o-^^-;b-5-^^-;i/^ g 2'-o-^ 
^;w;^*>s ^^hvx 3-(3-T^y-3-*;w#^r2/7'Dt:;b)'>ys;>ss 

-4 4 7 0©llE?iJ4tt5^V7^1/^ ?>ftSo CO^U^^b 

1" S N SE^iJS-^ 2 gB«© KBB^J & =» - K 1 2>mmm&k £ fcfcSE«»BE?y 

« i izmm^ntzmmmzimxx, mte^m^vmnizx vwmm^ lwsm 

©BE?U^(i^&£>f«BB?y£^i?&©T-&3o #fgBJ3©# U * £ K&ate 
^x^fa&^iSCJ: K£288a£-££©k:ffi^£*§1^ ®fflt5lS± 

hft 5 T^£ (Grantham et al. (1981) Nucleic Acids Res. 9: r43-74) 0 
$TJt£3- KlT£, IE?'J§^2 ©7^ y^IB^Jl-*?^Tmt < IJISI®7^ 

U^r^ Ki:|5]l:»^WfS'l4*W#^ti^)C^li^aT'fe§(Mark et al. 
(1984) Proc. Natl. Acad. Sci. USA 81: 5662-6; Zoller and Smith (1982) 
Nucleic Acids Res. 10: 6487-500; Wang et al. (1984) Science 224: 1431-3; 
Dalbadie-McFarland et al. (1982) Proc. Natl. Acad. Sci. USA 79: 6409-13) o 
tiL&mtl*. 31^(3(3:2-3 Om, Sf* L < 2 ~ 2 Offl, £ D L < (i 2 - 

1 0(1, f$t;:fc?i; L<(±2~5f@T"&3o 
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£^ft£-tf-3chT-&3o T^yg?©t£W&, ^»Jx.ti\ yg?(Ala, 
lie, Leu, Met, Phe, Pro, Trp, Val), #^«t4T ^ J @£(Asn, Cys, Gin, Gly, 
Ser, Thr, Tyr), SI'ftT^ y SKAsp, Glu), ^St4T ^ J SHArg, His, Lys), 
f^tST 5. y^(Ala, Asn, Cys, Gin, Gly, He, Leu, Met, Phe, Pro, Ser, Thr, 
Trp, Tyr, ValX ^«7^y^(Ala, Gly), ^ y SHlle, Leu, ValX 

t KDdr;>7^y^(Ser, ThrX T X KMT * J SKGln, Asn), tl7^i 
(Cys, Met), ^S^T^y^(His, Phe, Trp, Tyr), »3gqi 5$T ^ y &(His, 
Trp), ^yg?(Pro, 4Hyp)^^^^-§d^#T*^^)o ffT-&, Ala, Val, Leu 
Sl>*Ile©P^, SerSOThrtDPa^, Asp^tKGlu©P B 1, AsnS^GlnOPeg, LysSt>*Arg 
com. ?he&myrCDmcDWm&. IfiIOttI^Mt§i^i: btff ^ Llv 

mmztizTx jmcom^mintmzmm^ti-r, §£tfuy y i^t- k^j; t> 
c©j;?&I2^js^-2©t^ yi^ijti&^-ri^L < (ifiti©7^ y^^ 

(±, ^Molecular Cloning, A Laboratory Manual 2 nd ed.j (Cold Spring 
Harbor Press (1989)), ^Current Protocols in Molecular Biology j (John 
Wiley & Sons ( 1987-1997);^(3Section8. 1-8.5), Hashiraoto-Goto et al. 
(1995) Gene 152: 271-5, Kunkel (1985) Proc. Natl. Acad. Sci. USA 82: 
488-92, Kramer and Fritz (1987) Method. Enzymol. 154: 350-67, Kunkel 
(1988) Method. Enzymol. 85: 2763-6^(Cl3®©o151u^S^j^S|5|fg^^©73^ 
\ZW-oXmm.t Z Z. b&T-gZo 

©mi^ttWK-^zi- kt^, se^us^- 1 (Dm&un&tzmmmzmzmmw£ 
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D -— ;W 7*U -bf— ^> 3 > N 7"7-^^^7 l J^-fe'-y3>, y~*?>7u 

^r, /nA7^- -7 F 'j, :7*^ N ky^©ifr#j©cDNA^-f 7^ 

U —JSiW y^^^/^U-iP^f^Cil^lSo cDNA^ -f 7*^ U — CDftffiJj 
felZ~Dl^Xl±, ^Molecular Cloning, A Laboratory Manual 2 nd ed.j (Cold 
Spring Harbor Press (1989))£#bs-T § c £&X* § 5, £7c\ TfJflS©cDNA^ 

V-*?- h*£#65i?-6«, flfcSix m^A^^T-^>^^(Chirwin et al. 
(1979) Biochemistry 18: 5294-9), AGPCSKChomczynski and Sacchi (1987) 
Anal. Biochem. 162: 156-9)^©&&©^&£«fc D^RNA&SSSgU fflRNA 
Purification Kit(Pharmacia)^£ffl<^TmRNA£;|f So QuickPrep raRNA 
Purification Kit (Pharmacia)© J; o &n Mlg mRM^mMT^> tztiXD* y h £fU 

fflLT&ct<^o mzmbntzvMkfrbmmwmm&m^xci)M&&m-?%>o amv 

Reverse Transcriptase First-strand cDNA Synthesis Kit(£fb^X|t)© J; -5 
&cDNA-&J5K©fc#>©*y h ^mig^tlTV^So ^©f©Mi:lt, cDNA&PCR 
ZmmLtzb' -RACEv£(Frohman et al . (1988) Proc. Natl. Acad. Sci. USA 
85: 8998-9002; Belyavsky et al. (1989) Nucleic Acids Res. 17: 2919-32)13 

ctD^, Rwmmz^xbxi^o &tz, ^ft*©ffi^cDNA^-r 7^ v—zftm 

t&fz&biz, ttU ndr-^ y 7°^(Maruyama and Sugano (1994) Gene 138: 171-4; 
Suzuki (1997) Gene 200: 149-56)^©&ftJ©^&£S2ffl-f 3 Z £ &X £ % 0 ± 
3$©£?tC LTf#e>*ifccDNA(is ^S^^^^-ffCm^^tfo 

*mmz&vz>^4 -tz-is3>?ki*tLxi3., mz.& r2xssc, 

0.1%SDSx 50°C j , r 2 x SSCs 0.1 %SDS. 42°Cj , rixSSC, 0.1%SDS, 37°Cj N 
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&K>X h V>Z?*> htegkftt LXlts Mz.lt r 2 xSSC, 0.1%SDS. 65°Cj , 
ro.5xSSC, 0.1%SDS, 42°Cj , l~o.2xSSC. 0.1%SDS, 65°Cj m(D2kflr&mf 
ZZttf-Cg Z>o J; t)E¥&ffl(-teu Rapid-hyb buffer (Amersham Life Science)^ 

U — 7%mULTmmU±68°CiZi%-oT^J XV y KffM£-t?\ ^©gL 2x 
SSC, 0.1%SDSpK ^T20£-©$c*f £3Hk lxSSC, 0.1%SDS*K 37°C^20^© 
*$fc#£3[Ik Wmz., lxSSC, 0.1%SDS4\ 50°CT-20#©#t?f £20*t oZt&% 
7LhtiZ>o ^©fllk 09£(£Expresshyb Hybridization Solution (CLONTECH)ff , 
55°CT-3<tfH;U:rwW ^U^f-i/a tff^7°n — 7*^»bs 37 

~55 0 CTl^P H U^±-f >^ri^— h U 2xSSC, 0.1%SDS(K ^St?20^©i5feif 
£30, lxSSC, 0.1%SDS4U 3TCX'20ft<D&b&%mftoZ£<b-Z%Zo ZZXs 

60°C, $%lZXbV>i/^>bl£0kft£LXm8°C£-?ZZttisxg2> o 

te, 0.1% SDS£^t?4xSSC4»42°CT:©;W ^'J^^a >s tf^TO. 1% SDS 

&^tf2xSSC*25°C ($fg=L<«u 0.1% SDS£^at?0. 1 x SSC^50°C) XOimm 

<D0kmzmz-x, ^(DmcDxu-xmm.. xu-xomz. fcjfommmcomgki* 
z&nmfe-rz - 1 t*x g & 0 

y^r-b* — v a >i£©I¥^ffl^^)H(Co^T(i, ^Molecular Cloning, A 
Laboratory Manual 2 nd ed.j (Cold Spring Harbor Press (1989);#(C 
Section9.47-9.58) ^ ^Current Protocols in Molecular Biologyj (John 
Wiley & Sons (1987-1997);!|%(CSection6.3-6.4). FDNA Cloning 1: Core 
Techniques, A Practical Approach 2 nd ed.j (Oxford University (1995);^ff 1 
(z o ^ X lift C Sect i on2 . 1 0 ) m £ # m f 2> C t Ifi X % 6 „ ^ 4 X x ) X 4 X 1 2> # 

'j^^b^t-^ vtLxit. mmm ^tsmmMmzMLX'Pta<t^5o%i^ 

±. $?£L<tt70%, £ L < (i80% s J: L < ii90%(f^jx(i\ 
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m-ft>ti&° Z(D£ote\5\-&te. BLASTT;i/Z2 >jXA(Altschul (1990) Proc. 
Natl. Acad. Sci. USA 87: 2264-8; Karl in and Altschul (1993) Proc. Natl. 
Acad. Sci. USA 90: 5873-7)tC X ot^tl. d £&T' £ 3o Z(DT)l3 V XL. 

yAt LTteBLASTX, ? £ b ^5=- KSS^'J t~ o^T&BLASTNf Altschul et al. 
(1990) J. Mol. Biol. 215: 403-10)^^^$ tlT^o D . *m%<Dmmz.M b 

http://www.ncbi.nlm.nih. gov. ^£#bs-^;z> d J:^tr § 0 

■?©tik 5Ifc^tgflJ£f|j(PCR)( Current Protocols in Molecular Biology, 

John Wiley & Sons (1987) Section 6. 1-6.4)13 J; D . y 7"zi 3 (DT 

V7^-A^>7I/'J ^^ft£Mf. 7 7 □ ^ > 3 ^ tiii LfciMOl 

fcK 7>.vK r7+r*\ =-UhV, 7$, «^>. -V*f, t 

y v^©i!jt)©cDNA^'i' 77 'J-M"^VA7^7 !J-iP^:i:^§5. 

^ — v a >&( Sanger et al . (1977) Proc. Natl. Acad. Sci. USA 74: 5463) 

-- yym^W-, fgJfi^ £ * -^0)^0)^7 $-h^&tiZ> (Molecular 
Cloning, A Laboratory Manual 2 nd ed., Cold Spring Harbor Press (1989); 
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Current Protocols in Molecular Biology, John Wiley & Sons (1987)) 0 

Ftfmmzn%£o£mmm,mTizm&irz>o zzx rMiB^jj tit, mum 
ti, ^tnzm^zntzX*) ? z u*?- vcD^M^^t^n^-r^xcDm^m^ 

(ATGX ^ih^h'XTAA. TAG££(iTGA)©JfPA£*T * ct^o 

in vitro-ci:£(i> aw^-r ^^wi^-e^Ji^^^-ff 1 ^^- K<*n*#u 
^7°^Y*^M?%ztftx$zmmm%m-ro ^n— , 

^mRNAfr <b#fgB3©# K^OHIRs £ ^tc: J: oT(i|gifi£ ft 

In vitrot^t:! 7°^ K©^il£ ojtfeil^^^^ ^-^ LT(±, 

pBEST(Promega)^^J^-r^)- i:4 J t§5o E.col m<DWMm^fc^&V 

Z>m%%a5nZ^t%7v : £ — t ; — tLXl$P l , araB(Better et al. (1988) 
Science 240: 1041-3), lacZ(Ward et al. (1989) Nature 341: 544-6; Ward et 
al. (1992) FASEB J. 6: 2422-7), trp, tac. trc( \<ic ttrv(Dm-&)%?(D7°n ^ 
-^-^mf^n^o £fz. trpAS*. 7T-i/&&, rrnBUTh'V-^^RNAi 
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»$*4d^*BWi:"rS»^ pelBv^-^;i/@E^J(Lei etal. (1987) J. 
Bacteriol. 169: 4379)Sttfflf 4 3 M13*^^-. PUC 

^^/7^_ n P BR322, pCR-Script. pGEX-5X-l (Pharmacia), pEGFP, 
pBluescript(Stratagene), pET(Invitrogen;CO»^©m±«±T7* V t^-V* 

^LT^m21*W£blO^©^*-£^tf&-^#^^° 
^^/ 7D _- > / 7 -^ fe{± 1 3 ]ttlLffl©^^^-^t-r(i. PGEM-T. pDIRECTs P T7^ 

^mmM^mmm^mtLx^ /if;^i<o*©w^ pubho^ 

pcl94^^f^-^$^*o «fct>JM*tfJ£, «^SS*©PPL608, P KTH50 
f ^W^^t^t-^So ^©ftll, Pseudomonas putida, Pseudoraonas cepacia 
fOi/a-HtXE Brevibacterium lactofermentum^©"7*b \Lt^f? : r x ) tf 
Ail(pAJ43(Gene 39: 281 (1985))3FX Corynebacterium glutamicum^©^ U % 
/^^'J^A«(pCSll(^Bg57-183799^|g; pCBlOKMol. Gen. Genet. 196: 
175 (1984))^), ^ hb^h3^*^«(pHV1301(FEMS Microbiol. Lett. 26: 
239 (1985)). pGKKAppl. Environ. Microbiol. 50: 94 (1985))^K ^ $ b * 
^b^«(pAM/?l(J. Bacteiol. 137: 614 ( 197.9) m). Rhodococcus 
rhodochrousSgOn K3iy*^JR(J. Gen. Microbiol. 138: 1003 (1992)). 
Streptomyces lividans, Streptomyces virginiae^© ^H/7h?^t7l 
(Genetic Manipulation of Streptomyces: A Laboratory Manual, Hopwood et 
al., Cold Spring Harbor Laboratories ( 1985)#«3;pIJ486(Mol . Gen. Genet. 
203: 468-78 (1986)), P KC1064(Gene 103: 97-9 (1991)), P UWL-KS(Gene 165: 
149-50 (1995)))©M^?&i^t- 3^ $ -W^tUSc 

(itirtBdS)^©^:^^^^^-^^^^^ 0 ^^^-«?§i^Atl>/: 
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tfXD^fetLTlt, ^b*;i/>">A^(Mandel and Higa (1970) J. Mol. Biol. 
53: 158-62; Hanahan (1983) J. Mol. Biol. 166: 557-80), ail^b*b-v 

s > mm *mm -r £ - 1. #t- % % „ 

AOXISVGALIT'P^E — ^ — WJ^^nSo ssa*©M^^^-i:tt 
ii, Pichia Expression Kit (Invitrogen), pNVll, SP-Q01f? fim^T* % Z> 0 it 
ST^UfflRl^^^^^ — JcHHLTte, Adv. Biochera. Eng. 43: 75-102 (1990), 
Yeast 8: 423-88 ( 1992)^1 (3 tiXh^o £ D ^WJt-teU Saccharomyces 
cerevisiae^©-»t^*D-7'r-feXjlttt, YRpl£, YEp^, YCp^, M^Ip^^ 

^^fST-^*^ >^^b-i/3 >-<^-(EP537456^)#*ffl-e<$D3o ^©ffe, 
Kluyveromyces lactis^cD^^-T -tr ^UTte, S.cerevisiae^^2//m^ 

^/7^_ x P KD1^^^^-(J. Bacterid. 145: 382-90 (1981)), pGKllfi^^ 

-Y-b^«-e(i, Mol. Cell. Biol. 6: 80 ( 1986)tCiett©-<^ ^ — N P AUR224(^ 
}@3a), 3-3Wi3n -tr^-et*pSB3(Nucleic Acids Res. 13: 4267 (1985)) 
&$zs<t7 Pichia angusta, Pichia pastor i s^ CD b°^rTST-(i Yeast 7: 
431-43 (1991), Mol. Cell. Biol. 5: 3376 (1985), Nucleic Acids Res. 15: 
3859 (1987)^©£i^fB<E©^^— s Candida maltosa, C. albicans, 
C.tropicalis, C.utilis^©*^ >^-T ^HT(i, ^¥8-173170^fgSB«© 
£feC.maltosa£^©ARS(Agri. Biol. Chem. 51: 1587 (1987))£#U 
ffibfc^^^ 7 — , Aspergillus niger, A.oryzae^cDT^^I/^l/^KTli, 
Trends in Biotechnology 7: 283-7 ( 1989)l3tt©^^ ^ -, h '^r>7|t 
ItmmY^^^-^min^^ky'u^:- V -(Bio/Technology 7: 596-603 
(1989))£*'Jffi Ltz^^^-tmmX^^o 

Dt-^ -(Kaufman et al . (1989) Mol. Cell. Biol. 9: 946), CAG^o^-^ 
-(Niwa et al . (1991) Gene 108: 193-200), CMV mfflffl y'u^ — ^—i Seed 
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and Aruffo (1987) Proc. Natl. Acad. Sci. USA 84: 3365-9), EFla^D^E— 

(Mizushima et al. (1990) Nucleic Acids Res. 18: 5322; Kim et al. 
(1990) Gene 91: 217-23), HSV TK^D^E— , SRarn^E — ^-(Takebe et 
al. (1988) Mol. Cell. Biol. 8: 466), SV407°D^— ^-(Mulligan et al. 
(1979) Nature 277: 108), SV40 early^D^E— ^— (Genetic Engineering 
Vol.3, Williamson ed., Academic Press (1982) pp. 83-141), SV40 lateen 

— # — (Gheysen and Fiers (1982) J. Mol. Appl. Genet. 1: 385-94), RSV(^ 
^X|^]M^-<;i/^)-LTRrD^E — ^ — (Cullen (1987) Methods Enzymol. 152: 
684-704), MMLV-LTRro^ — ^— , CMV:n >;\ >+T— , SV40^ >1f— , RV* 
7u\L W > hu>m%&mtZ>Zttf-(:g%o ^e>ic, *;*"x^>>, G418-? 

ommiz x £ mm z-mmt-rz mmm^mB^-t^^ ^-iz^^nxi^zt^ 
m^mm^^.mLtzcm^m^.t u ^©^fi^^dDHFR^i^^^-r^pCHoi 

^©^^-£f£fflU ^ h Mxdp-fe-h(MTX)^J;D=!tf-^^^li^-a-§3 
fo±lzm-?Z>C0SmM%m^.t U pcD^©SV40©lt§^c'5, ^;li7r^^b 

^, ^7V^tr-D-V->^;i/^(BPV), TKU^-^rj;^;!,^^©^^^^^^ 

lR?-*-J:lts y ^ij^i/ K h^>^7^-5— tf(APH), ^^^>^r± 
— -if (TK), ^-tt>5 L >^T->*^*U^v;U h7>^7i7- tf(Ecogpt), v 
t Ko^^S^;gf^(dhfr)%^z]- KlT^iifc^^A/T&ct^o 

— ^LT, mXU. 0kayama-Berg©^gJl^^^— pcDVl (Pharmacia), pCDM8 
(Nature 329: 840-2 (1987)), pRc/CMV, pcDNAl, pcDNA3 ( Invitrogen), 
pSPORTl (GIBC0 BRL), pSV2dhfr (Mol. Cell. Biol. 1: 854-64 (1981)), pEF- 
B0S (Nucleic Acids Res. 18: 5322 (1990)), pCEP4 (Invitrogen), pMAM, pDR2, 
pBK-RSV, pBK-CMV, pOPRSV, pOP13, pME18S (Mol .Cel 1 . Biol . 8: 466-72 
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pAdexlcw^OT^V tf4)W<Z* — s pZIPneo^©^ h D^-f # 

(Cytotechnology 3: 133 (1990)), ti=f-*=- y £ U # V-A&(#^3r- >y * U 
— AD0TAP(Boehringer Mannheim)^), lEflE^tf D V — §iA^ f£H 
i;^?V — A(electrostatic type liposome)^, rtf^'J^V — A (internal 
type liposome)*^ ^—t^ U#V — AS> >;^7i^ 

vaXProc. Natl. Acad. Sci. USA 84: 7413 (1987)), >J >&#;i/*>£ A& 
(^¥2-227075). b-br^-^fi3ie^#A^> HO^^^S, DEAE^* 

±a(1997);SUfflHI«E^ Flfi^ *A&SB3MWr^S*SsJ ¥±*±(1997); J. 
Clin. Invest. 93: 1458-64 (1994); Am. J. Physiol. 271: R1212-20 (1996); 
Molecular Medicine 30: 1440-8 (1993); n&iU¥ 12: 1822-6 (1994); 161 
mmBm 42: 1806-13 (1997); Circulation 92(Suppl.Il): 479-82 (1995)), 

Jx^-(±, ex vivo^'C'fein vivoSST-ffoTfc <fc^o 

0"J£(£. Autographa californiaJ£# V ^\ K D £>T ;i/X(AcNPV)£^ 
$ — fcU Spodoptera frugiperdalfflSS, i: fctiTrichoplusia larvaeSBMS^T-^ 

-& / R<m&7t r yJ )\/7.1PM£.£ti* s&VJ ;b^(3^^bfcSpodoptera 
frugiperdaSfcliTrichoplusia larvae^O$ffl)!S^T-@^^1"^^ U K# 
fgi^^n?. (Smith (1983) J. Virol. 46: 584; Engelhard (1994) Proc. Natl. 
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Acad. Sci. USA 91: 3224-7) Q ^©ftik Jl*Mfi^©£giI^ ^ — £ LX, 
Bac-to-BAC baculovirus expression system(Bigco BRL), pBacPAK8^r&£:£tl-?r 

m®}Mm*m3ittz> iz it N #1 x. it u 7 7 ? - +f -r * * ^ ;u * © 35s 

o Z ht^X^ £ (Current Protocols in Molecular Biology, John Wiley & Sons 
(1987) Section 11.4-11.11; Molecular Cloning, A Laboratory Manual 2 nd 
ed., Cold Spring Harbor Press (1989) Section 5.61-5.63) 0 

<wimm&> 

*%w<d mmmmt N ^mma^ v^zv*^ viz x^m^itwMmLx 
<ii> 

tiZo ^fgB^O^'J^r^ K©S^^{3(i, in vitro&tMn vivo©M£^##;L 

htiz>o ^mm^izit, **ffla, mm, mmm, moa. miL 
^tnroT-fe. m&m\-(Dmmt Lxm^^nx^x^^^ 

mMm^.t LXlt, E.coli(JM109, DH5a, HB101, XLlBlueK Serratia 
marcescens, Bacillus subtilise :r- > x- U y7i N X 
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HM^tCkt, »e«S©HESfSN SWtKNicotiana tabacum&3fc«), M 
&(h*DV7^S2, KX^Sfa, Sf21 s Tn5), W(77'J* 

y*jj3^)V%imfflm(Va.\\e et al. (1981) Nature 291: 358-40)), s\&m. Jfe 
njt¥UB(CHO(J. Exp. Med. 108: 945 (1995); 4>T-&DHFR3t&?&JSdhfr- 
CH0(Proc. Natl. Acad. Sci. USA 77: 4216-20 (1980)&t>*CH0 K-l(Proc. Natl. 
Acad. Sci. USA 60: 1275 (1968)) 1)W MX'fo Z> ), COS, Hela, C127. 3T3, BHK, 
HEK293, Bowes^ J — vifcfflflg), ^:nn — ? n Vero, Namalwa, Namalwa KJM-1, 
HBT5637(15MBS63-299-^&*8K * U 4 ^ *^3> h^ODy, >f 

7/7t, *WX, h^K Tp^A*', 7^7 7^7 7, MM 

f)fO«^ill5o Illtlttt, Saccharomyces^(zM-r^) 
Saccharomyces cerevisiae, PichiaB^©6#Slc:;!}DX.T, &#J|cDAspergillus 
^©Aspergillus niger^©*fflj^£fg£^ Ltz^M^^'MUX'^^o 

i±«^ffl-<^^-©iAli, :nu^ htfb-va >&(Chu et al. (1987) 
Nucleic Acids Res. 15: 1311-26), y Z U # V- A&, t&gJWZm 

?l?£(Current Protocols in Molecular Biology, John Wiley & Sons (1987) 
Section 9.1-9.9), flR/htf^ Lfcfi*g&Ai£, ?^^D^>i?i^>' 

a>&, Vfty^fi/a XDerijard (1994) Cell 7: 1025-37; Lamb (1993) 
Nature Genetics 5: 22-30; Rabindran et al. (1993) Science 259: 230-4), 

5. >&(GIBC0-BRL), 'J >fl|*;i/ v 1 ^ A?£(Chen and Okayama 
(1987) Mol. Cell. Biol. 7: 2745-52), DEAE^'^ h ^ >S(Lopata et al. 
(1984) Nucleic Acids Res. 12: 5707-17; Sussman and Milman (1985) Mol. 
Cell. Biol. 4: 1642-3), FuGene6M^(Boehringer-Mannheim)^t ct t> *tV^#£o 

^mmmmmt, *&w<Dm a mi- & t> *> ^ xn * * ^ > 3 is^-s e «©m 
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fcfc N 0.5 M NaCl£fciil% CHAPS#£TT-&5l^5>#$t U&l^ 1 M NaCl#£ 
#^£ftT^£ (±H3#^^D o 7^^f>3all Triton X-10(K> 

^^=J^^7^>3/?(ijl^Rab3 GEPK<b^g§|tfjt;:*g£--f 7^^^ 
> 3 ati^L&l^o ^7*n^^^> 3 a 3 ^©^^(ijS@Rab3 GEPt3*g-& 

t^hfr£>> 3 ai: 3 /? ^©*§5fEffl#\ Rab3 GEPft^i^fz^ L&^fitc^ 

j;t>"^ti^©n-n-^©^-rn^Rab3 GAPiz^^b^^c tfrt>, ^y^^z^-y 
3/3&mmmz, ^ <it^m^co^^^Lx, Rab3 Gmztg^-t % £7jkm 

■7^n^^^>3i5«fc^GDP/GTP^M/^iS5iSa^^ J. Biol. 
Chem., 272, 3875-3878(1997). J. Biol. Chem., 273, 24781-24785. ftffl¥-10- 

21097 m&mmizmmz nx ^zxoiz Lxmzzt&T-gZo 

<7D-7> 

K6E?y4»©'i>&< h^l5flg©il^L7tl^»*^^ic^LT^(c^(z^ 
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oT^S^O^f)^ *<D5?>(D'J>l3i< ^*>70%, »£L<Ji80%. cfcD£? 
£L<fi90%, £ <^tc$?£ L<te95%^±(tfiJ;L{^ 97%£fc«99%)#*tfc:&o 
T^£fc©4>^tr<> ^C^otl^^il mmtitliZ-KV Z Z Is*?- K ©JESSE 

^^bTlS7b s B^^nT^^>3 h§Ii!*t5o ^LT*BIbH£(3u ±5zfi©/W:7* 

>; ^ w xt £ # <; * * v * Y(D^ t. mm<Djjmx- & ct^§?,o * 

^©7D-7'(i, $?£L<fciU *m%(D#VZ PI/ -ffi(D^ lilt 

tzz>>Pt£< tbi 5?? uxt- K**-rs*>; * ^b^f K*»e>££o ##gBj§© 
mm, mm. mmmx&z> 0 

t LTGEffl-f £»-&£ttl5~10(K »S t < (il5-35<B©tgS«t t)«jER$tLTl> 



26 

mm, mm, mmmx-ibZo z:ti^>(oy^ j hirna^r 
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xzmwmtmm, (2)rna#v ^^-^^xiomm^n^mmmwi-rmm. 
gjs&^tfvw yv y vm&Hz&zmmmm. (3)^i+>©rna£:©/w * 

^(3j:^fe^PW> (4H > h D>-oi3rV>^«$tZ:fctt§/W 7*U y Kff^ttZ 

*>>m$L V v— ABf&m£t(D;\-[ y'V y 

i:J:I.X77^y>» (6)mRNA£(7VW7'y y KB/£t3j;3, mRNA©« 
n^co&ftWffl. (7)*^ y fv^^^fctt^UAftMfii:©^^ 7'J y KB 

\z£z>mmmm®L (9)y**v-A*si^fc^©/wru * K^i^-saiR 

WJSU> (io)mRNA^iR^*^«^ y v-a^Ml^©/ w y h'TMtZ 

mmiv mfe^(Dm.mt%>m,j\ u*mt^m. M^i^nx, pp.319-347 

(1993)) 0 

*»15bpW± N » £ L < (il00bpU±, L<fc*500bpfcU:T*&!JiIfc 
3000bpWf*K L < (i2000bp&|*K cfc t> t < &1000bpJ^f*J©liJI£;g U 

* UtT^ h*£Slc, ■fcT.Ku h&(Stein (1988) Nucleic Acids 

Res. 16: 3209-21 )m\Z X <9 il^t 3 Z. t WT' # 6o 
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< ^if -i a > 

If -f A (large ribozyine)^^^^ —)V »J *-+f-f A (small Iiboyme)(3^fi^ 

m-7U> h n >RNA N (2)@B^77^y>^7'j7^ hti^i£*I-g> -f& 
P^SJJ&T^f a > h n >RNA N ^t>"(3)«7>ISS^t £ § tRNAgulgf* 

^^-;b'j^-tf^ A«, l:b^W/J^^^1#^^i(40bplI^)Tfe^), RNA£tUI#rL 
Ts 5' -b KDJri>;i/^i:2' -3' If t*; V >S?££ l>£*<2> 0 X^E-;i/ 'j *'-fM 
AlCteu ;\> "7— s\y K^(Koizumi et al. (1988) FEBS Lett. 228: 225), ^ 
Tb>SHBuzayan (1986) Nature 323: 349; Kikuchi and Sasaki (1992) 
Nucleic Acids Res. 19: 6751; S§*fe#(1992Mb¥££^ 30: 112)^© V ^if -f 

ftiT*fe o N u w ^ A<o»K*g^gp*aifi«jep(fl[©ie < ©rnais^j tmm 
&jt-&z>&oizmni-r&zti<z£io, mmu^cDmmimc, w&tzitvA&m 

fftLTtO»r-r£^>v— KSMJ#tf>r A (Koizumi et al. 

(1988) febs Lett. 228: 225; 'b&H&v*mm¥(im)m&nmmmm35: 

2191; Koizumi et al. (1989) Nucleic Acids Res. 17: 7059) o ^7t">i©'J 

WAcooti, mu<Dj5mzvt-?xim, mmnfiasm-e&zmkuchi and 

Sasaki (1992) Nucleic Acids Res. 19: 6751; 1992Mb^i:£^ 30: 

112) 0 
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— . £fcJinaked DNAi: LTex vivoi£2; fc&in vivo^tz J; D Mfcl^femizm^^ 
<RNAT#> 

«J-T£&©-e&3 (Fire et al. (1998) Nature 391: 806-811; 0EB Pl^. 

(2002) iai mm mm 47: 1939-1945)0 

YUfJ^T^ T^J 04)17, 7fVi^^^ )ix^a)ryj fr^&^CD^? $ 

U#V-A^£#iJffl Lfc#-W;i/;*^#-, ^fettnaked DNAh LTex 
vivov££fc(iin vivo}£(3 J; D mfc^femzmi^ & a t i> tr£ 3 0 

3-Ft5mRNA^$t§Ch^^§c tot, ^IgB^O^SH^M^ 
A^cfcW^fig©^ 1 ; 7 7 v^rj- h*{:*rttRNATil:j; 0 TO~T Z>-^mR 

mZtitzZt, ? 7 =? ^ 7 7- > 3 *j J: ^GDP/GTP^^M^fSiiM fill: £Sl^r lT £ 
3 h #fiffg £ tl 3 £ £ N > ^ r 7. 'hflS©$i5£©»P{Z il-^ltl^tfx.f, 
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mm. &mmnw. ¥m^mtz¥izm^Lx^zmm&%z.t>tiz 0 tot, 

-*0JjJfif£(scFV)(Huston et la. (1988) Proc. Natl. Acad. Sci. USA 
85: 5879-83; The Pharmacology of Monoclonal Antibody, vol.113, Rosenburg 
and Moore ed. , Springer Verlag (1994) pp. 269-315), h Hbtnf^ ^f$Sf£ 
J/Cf*(LeDoussal et al. (1992) Int. J. Cancer Suppl. 7: 58-62; Paulus 
(1985) Behring Inst. Mitt. 78: 118-32; Millstein and Cuello (1983) 
Nature 305: 537-9; Zimmermann (1986) Rev. Physiol. Biochem. Pharmacol. 
105: 176-260; Van Dijk et al. (1989) Int. J. Cancer 43: 944-9) N il£t>"fC N 
Fab. Fab' „ F(ab' )2 S Fc, Fv^©lnf«M-*^*n?>o £ 6 ^ ^mRcDt/iifc 

h is?— ifs 7;^-^ies, gst, m&mytm&mmmt 

t: v > ^ £ ^ o x i K W- (D M U £ ft u m £ cfc o c & m £ n X in X & J: o o 

*$£W(DtfimZs *m%(DK')^7°?- K^L<(i^©irK\ £ (i ^ <i> £ |g 
3i?-£3ffl]3&£^mfCi: LTi^3i-r^- h^^So *I6BJ!©# u ^r^ 

a.M> K ^(Stli^i)7DOl7yi^'>K gBWya^yl 
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zx-m^zmzimmte, mzm^nm^K yymrn. sjig©» 

^1, £-^-f+f;K T*^if;K v>htt s ^>^>^— %©+r;m©SJI 
U(DW]Wm-f hfo^o m^(D^m.it\t, ^^^Phosphate-Buffered 
Saline(PBS)^fc(±^S^JM7K^-eiilC#^ fiiSU i&5i3/fo h 
£?g1§rbT?L<bbfc^ ^©^Krt^fcttJ^Ttii^bTtf^ti^o ^©1^ 
b < Ji, 700 h^^Tv^/N"> Hc^ilrbfc^f™iC ; g:4~21B^}3 

b~c\ # ! Jx.(J:\ ^Current Protocols in Molecular Biology j (John Wiley & 
Sons (1987) Section 11 . 12-1 1 . 13)£#bs-T £ Z £ ifiH % o 

^^©Hi-ntt, Milstein©73?£(Galfre and Milstein (1981) Methods Enzyraol. 
73: 3-46)(3*pbT*T 5 3 t^T'^So 3 3T% S Jin— IT^ 

13, i&^M£li£3'Jl3 c fc DMJRiT3 3^£i^(3ir£«£^t:f ?>ft3o c ©J; 

© * ' J ^ ^ K * & ^ © W it (3 *f b T I" S irCtt £jt3£-f3^o->£ MtK 
tl)c ^©^ SlJRLfc^n — >& 7-)^f©|Krti:^ib «M<£II|lKbT 
=ES s7U—j-MKfo%:nz>o £tz, IWdtMi:Lt, ^Current Protocols 
in Molecular Biologyj (John Wiley & Sons (1987) Section 11.4-11.11)£# 
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vitro^ft^fC^ffl^TSf^U W^*£b h ^ ^D-v$fflflg(U266 

^O^iife^rU b hJn^^E^f K-^£»3^&(^B§63-17688^ 

?n{#£t#3C^#T-£3(W092/039l8; W093/02227; W094/02602; W094/25585; 
W096/33735; W096/34096; Mendez et al. (1997) Nat. Genet. 15: 146-56^) 0 

£fc. 3ie™^^Wi^ct Dln{*£MlT&3^T*£3(Borrebaeck and 
Larrick (1990) Therapeutic Monoclonal Antibodies, MacMillan Publishers 

ltd., uk#^)o ^(Dt^mz.^ £-r\ mfo^-YtzMfctt^jy'') k- 

tzj; Dlnf££M£££-bSo ^©cte>^m^x^©lni**)^i^©lA^(3^^ti 
So lt*W^m^^©ln;<*^ It, #b h^ftS^Rr^S&Rtfb M5WfcE&3fc 

SVs b hDtl$:i*7 1/-A7-^i«(FRm^f^i:A^^§t Mbtrttt 
^s^(f^tlS( Jones et al. (1986) Nature 321: 522-5; Reichmann et al. 
(1988) Nature 332: 323-9; Presta (1992) Curr. Op. Struct. Biol. 2: 593- 
6; Methods Enzymol. 203: 99-121 (1991 ) )o 

ZJ- \ttZ>mB?-%:Rl^-cmfc?J:¥mzmMtZ>Z t&^&X&ZiCo et al., 
(1994) J. Immunol. 152: 2968-76; Better and Horwitz (1989) Methods 
Enzymol. 178: 476-96; Pluckthun and Skerra (1989) Methods Enzymol. 178: 
497-515; Lamoyi (1986) Methods Enzymol. 121: 652-63; Rousseaux et al. 
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(1986) 121: 663-9; Bird and Walker (1991) Trends Biotechnol. 9: 132-7# 

m)o 

fc^mz-ii y7V >y-T§^^(Paulus (1985) Behring Inst. Mill. 78: 118- 
32), (2)S^^>^y ^u-±)^\\^%h-f^)^^ y'V Y-^^m^t^l5m 
(Millstein and Cuello (1983) Nature 305: 537-9). (3)S%£^y * U—±)V 

fcfo(Dm%jkTimmfei-(m<Dmk)\z x d v o^wmmmmm^m^mmmM 

(Zimmerraann (1986) Rev. Physio. Biochem. Pharmacol. 105: 176-260; Van 
Dijk et al. (1989) Int. J. Cancer 43: 944-9)^ X <0 ftMT Z> Z ttfX* % 2>o 

(Holliger et al. (1993) Proc. Natl. Acad. Sci. USA 90: 6444-8; EP404097; 
W093/11161#bs)o 

u ^ k (Dmm > (D mr-mm iz gem itie nmm&m izx^rbfi^mz 

(Antibodies: A Laboratory Manual, Ed Harlow and David Lane, Cold Spring 
Harbor Laboratory (1988)) c #'J;ttt\ *mW<Dirlfc(Dmmiz ^Dr^ >A£fUffl 
t&W>^ Hyper D, P0R0S, Sepharose F.F. (Pharmacia)^?© 7° n^-f >At> ^ A 

MftMJ^SKRIAK ELISA^tCJ; DiSt^Ci:#t^i)c ELISA&Clcfc D$J^ 

*$&w<Dm*%7°u- hmvmmzmmtL, 
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§a^^o £7c, Jn#:©rSt4lffffl(Z N BIAcore(Pharmacia)#©7fj|g©3££ 

Ma^LTlt 0S*«. B*£fc«E«!^?£ (EIA) x SWft&ftSa^Sc (RIA) , 
ELISASu Western blot^U 7D-^ H7-. &^flMfb^i£fi^#&(f 

o 

0^ & ^ r -7 r 3 * ? ^ > 3 *§^g a ic # ^ ^- 7°^ tc^s -r 3 3 ^ tfimgg 

^Uyt7^t^li:Ltffl^l,Ci:/!) s T't?)c *^B^®IfiS(i, 7 

7zi*^>3:fcJ; tfGDP/GTP&tfcK/fcffiaig SSii^tSCi: «fg $ ft fc 

< *mw(Dx ?m > 
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6«-£&£Rab3 GDP/GTP^iftSJt&iEatS Hfe^S 6® ^ Rab3 GDP/GTP^^S 

->^ST^^T, Rab3 GDP/GTP^M^3tMeMIS^SM^Rab3 
GDP/GTP£&KJfoiEafig &Mt& Sy ie{£M«©#£T£> cfc t>'##STtK $ 

7 73^^7^>3g^IfiIi:773^^5 L >3i:0^ &J:l>\ Rab3 
GDP/GTP5sglSJt6HS 5iS 6 H*g-&g 6 « h Rab3 GDP/GTP£tfc£/fc<E3iM fi R £ © 

^- >bm<Dffim<Dmffl iii^Ltu-stti^ns©^ © £ ? £ £ n 
m& tmmmz m-mtt t <D&mmmvo t l t * «fc o 0 

EXAMPLES 
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mmm 1 

( 1 ) Rab3 mhpkftm-mztiti'y v vmsMcomm 

J. Biol. Chem., 277, 9629-9632 (2002)iZ%Zm£fttzJ3mzV£-?X. 

ko^^v hmfribcsmft^mmLtzo mft%, m^?-a (20 mM ths/hci 

(pH7.5), 1 mM EDTA, 1 mM DTT, 0.8% ii-*>7 3-)V?))/U bf-? J is Y) 

JSffiU Jftaitl (^2 mg©^ >^^) l/[Rab3 GEP|/C{*£@^b7cXn:^ > 

A^7 7D-Xf-X (20//UISS) i:i±( : 4'Ct-Wlfc„ A-y7 7-A 

T- (60 mM Tris/HCl (pH 6.7), 3% SDS, 2% (v/v)2-^jl/A7hx^y-;i/, 
5%X';-feD-;u) ^T^LTffittlLTco lft£Btl£SDS-PAGEt;:M:)\ IfifM 
£*Tofc 0 C©£SJH, 7 7*3^^f> 3 (/s> HNo.lX pl60(^"> KNo.3)€ LT 
p60(/N'> KNo.4)©ftiifC, Rab3 GEPh±t&^?«£ ftfe^feo©^ (y\'> K 

No.2)#^£B£*i£ (01 ©A) o 

No.3^> K£^>fr£>i2JDtli LT h 'J X^>-eimtU ^ K£ 
liMl^yfco n>t^j3-— ^— # — ^— ^^{CJ: K>s pl60* s t hcDNA 
MR (KIAA0541, GenBankT^-b ^> a >#-^AB011113) fr£>Jf T ^ J 

TIB (5) t^-Tcta^, pl60(i^X3^^7^->3 £;fI-£-{*£^/5£-f 3 
d i:#W£Lfc©-£\ 1^T> pl60$rvXD^^7^> 3 /?, ^X=J*^>3£^ 
7"3^^f> 3 a ^i^^o 

(2) #^n-->^*:-&l?tjg&£ 

K1AA0541 cDNAfi, ^3.5kb©n— >9'v$Mh4 >7b-Ajfjl:3 H ^^ra 
tf*\ i^J^ft^P)^ K>£^TO£o K1AA0541 cDNA©SE^J!i t h 

$V A©BAC^ P->(z^^fiTOfe (GenBankr^-fe y >#-5tAC007052iDj: 
IMC008006) o C©tg$g£S6Hi: It, th773^^>3^ cDNA©5' 5fc?nB 
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£^3fc#>£PCR£ffofco- mfo$]lZi±£kT<D&ofc'i7-ofzo ATG GCA GGA AAC 
AGC CTT GTT CTA CCC ATT GTT C (IE?!J##3) /GTT GTC ATT GCC AGC CCT TCT 
TCA CTT CCC (@E?iJ^§4) <Dm&]&mt 4 T—b y h^lSltbfeo cDNA 

BrJt^ hh;McDNA (CLONTECH) ipf,3tlf,©77^ V— &/B^TJf«Lfco 
PCRMtJ(ipCR4 Blunts* — (Invitrogen) It 7*^7 a — > Lfco DNAv — ^ai 

(ABI PRISM 3100 Genetic Analyzer, PE Biosystems) T-frofco ZCDffim, 1fa 

i.o kb©=!-^v yymmt^mznzmtfe^ pyz^tscmhrnx-zmtzo 

th^7zi^?3->3/3cdM(D±MfiK ^ ©cDNA$rtf-£KIAA0541 cDNA{3^-< 

^yg^f>&^ gtll±©^sjii63,808-e&o£: (is?'J#^-2) 0 th77 

i^^^^v 3 /?(i7o©WD -< V^aA/TI^Tc (ilOB) 0 7-f^*-Mfc 
cDNA#fc r ^y'zi^^^-> 3 j3(D±^n- FtZfrZ O fr*mm-?Z>tzti), d 
©cDNA£HEK293*fflJ§gk: h7>X7x^ h U |fflMlijmtJ£SDS-PAGEtc frtt. 1^ 

^J(C(ii^T©ctd^tTofco pCMVFa^y'zi^^^V 3 /? (TgB (3) #M) £ 
HEK293«C h7>^7i^hU €©»©}g/M£SDS-PAGE (10%^ 

K^r>) Kfrtt, I^TJn^=3*^>3/?-lJ/Cfr (TIE (3) # 

iJl7 -7 hflgj^^e^^^- b£ s l^fi^SDS-PAGEt^frtt, Ml ^oix ^ > 

>y£*T o7co -©*£JH, ^S^160kDa©^>y^^lttB^n7c (Ell 
©C) o 11©C^ =&b->(iUT©iiDTfe^>o U — >1, MBSHEK293,« 
(UglfilK b-> 2 , pCMVFa^7=?*^>3/?£ ^>77init 
HEK293ffflfl§(l//g^SffK U->3, 7^ bflia©*^ v^*- M20//g^fiff) o 

ClcDcDNA^t b^m* /7?-> 3/?©^ft£:3- £ .h££§ra£ tlfzo 
MY^y^z^J-yZ (31$. -J hTRAG(GenBankT^-tr >#-*§AF305813) 
1 1 bWDRTCGenBankZ^-b y > 3 >S^XM028588)(;:fe^Mi$lg^£^ L fee 
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TRAG ItZtlZX, TGY-/3M&fflM&X'&m+Z>mQn£isrmfc$tiX\,^W, 
^OflltgttftJ^tlTl^V^ (Cytogenet. Cell Genet. 88, 324-325, 2000) 0 

(3) 7 7zi*#3->3/3lzttir%fflt(Dm9t 
^y'u^^f-y 3 fiCDftM^P # — £n pGex4T-l (Amershara Biosciences 

^ 

Wfco pGex4T-l 5- ~7zi*>7 3/3 -U 7 X J ^#-^487-625 ; pGex4T-1^7* 
zi*t>?-> 3/3-2, 7^ y^#^615-920 o 

(Amersham Biosciences Inc.) £ffl<^TffiML7co i/iHC £ LTGST-^ 7u * V 

3 /3-l&£XF-2&*n?nm^XOV-*#V#v — ±))'tn^7^*t7 3 L >3 0-1 
^ct^-2Jnf*^^^bx NHS-rS'ffifb-fe 7 7D-7t-X( Amersham Biosciences 
lnc.)(3^m^^^*^bfe-fe©?:ffl^TT7^ -^-f-ISMLfeo 

( 4 ) 773^^^>3/8 ©*fi« «fc t>*«T( subce 1 1 u 1 ar ) ©7>?tJ <DWm 

a* ©-7* hiio^^yx^- h(=&20//gsee)*sDs-PAGEt*>'^ N 

XifL^y'^^^^y 3 /3-2t/ii^^:m^XO^^^ yfu y=r4 >^*?:lTofeo $ffl 
SaT^^PtCOVNTtt, 7^h»*^yx^-h^ «Tt>®L (J. Biol. 
Chem., 265, 11872-11879 (1990)) , ^jftfr^lOyUggafOfc^ft^tiSDS- 
PAGEtdfrtt, W7?^*#?-> 3 ifh^y^^PT-y 3 atfLifc, £tzl$ 

JnRab3 GE?tm>&m^Xt7^X9 >7v 4 >^*frofc 0 

h-SCil^^^C^ofe (1212 ©A) o »Si-r-©*ffliab^;i/T^WP*f(C J; 
7^"3^^^->3/ff*sCSVia^>t'(3S5«fiT-$>*c:i:*^Lfc (I2I2©B) 0 HI 
2©B(Z^(j-^IB^«WT©i®7>^^^f o Rc-3/?, 773^^>3/?> Rc-3 
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a, 7/3*^>3a, GEP, Rab3 GEP N Ho, ^i^-M^, PI, 
U^H^ P2, ffl->t7hV-Ai^ P3, ^DV-Ai^ S, qlvgttlffl 
IS»IB0\ P2A, ^^U>H^s P2B, 'bmt&&V3)),V&£iVmft, P2C, > 
T^h V-AiS£\ P2D, 5: Mi>K'>THi^ N SS, v^T 0 * pJ«®^^ CSV, 
fflv^-r^/jNM^ CSM, ffi^^-^SlB^o &4b\ ii:^lfem3o® 

TVxmmt? v bmm-3- — u>(DWftt%m (J. Biol. Chem., 
277, 9629-9632 (2002)) lCOOTftf£*?Kfl*gltBS& (Biochem. Biophys. Res. 
Commun., 202, 1235-1243 (1994)) £*Tofc 0 

fril&ofc (H13(DAa^Ab) 0 HI 3 (DAati. x">^^^CA3fIt^ . Ab(i, 7>n 
?ftM-a.-P>M-tm#(tg#20BS)-e$)?.o BB-^iil^T<3D® D t$>5 0 SR, ffl. 

mtMs sl, $nj§ji, sp, $mm, 30 ,um 0 

(Hi3<7)B) o |*]3©B(C;fc<^T^— &200 nm£^o C<Z)^li, 7^^^ 
^VS/J^v^r^^J^^il^if ^C^^^bfe (13©B) o 
Zfi^(D^\^ 773^^> 3/?i:77n^^> 3 a*^>±^/J^t 

(5) 7 7*d^^> 3 /5(3Mf?), 7/3^^>3a, Rab3 GEP& J;tHlab3 
GAPcD^Of^H 

7 7"D^^7f>3/?i:77"3^^f>3a L fee CSVjii^©fatB 
#:P$«SDS-PAGE (8%#'J7^ >))IT I Y ? )l) (Cfrtt, Ml ^Ttt^ ^ ^ ^ 
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>3 a£tz&3 /3-mmz£2>'y^X#>7'uyy"'( >7%ft^tz 0 £<b^, J/t 
^7h*7t*->3 STO.5 M NaCli;£m% 

CHAPST-^t, tf^TSDS-PAGE (8^'J7^ 'J^TU'^) (Cfrtt, £ 
z;-^^ — ^.; .;7-> h7;b— 3 7 7^7 l&fe£:*To;£o *£J££I*] 4 ©Aa~ 
Actl^iTo Aa(i, Jjt^y'zi^^^V 3 crl/if*(3j;?>^^»^I, Abii, f/C^ 7*3 
*#?>3/3-2mmz&2>ftmm&V0. Ac(i. NaCl££t£CMPSM£fTofc, 

* 7 ^ > 3 /? -2^tc j; £ ftmtmvfam-z & Z> o 

# s ^73^7^7 3 /?(i7^77 77n 7 7*fr£> J M£ft7c<fc?(;:^& 

(H14©Aa) o ^73*7^7 3 / S^©tfC{fc£ffi^TP2C 

®7}fS&tJ^&^»£*^^^ ^7*3*7^>3 a&#tM&iZ&$tirz 
((H4©Ab) o tA^7zi*?^>3 0-2iKm^£^&ftmkn$ntz^7^*? 
^7 3 ai5«tV773^^f> 3 0.5 M NaClg;fcJil% CHAPS© ift> t> frT" 

Itm^ZfrM^?, B8t>frlzmKfr?i£^X~%i&£tltz (IH4©Ac) o 7 73^ 
^f>3aii773^i'f>3 / 9ft 1 M NaClT— lXrt^y^l/ - 

^73^7^7 3 a&cfcU"3 /?©i^'ft#Rab3 GEPiJ =fc t>*Rab3 GAPtdlS 
-£l7C^£fr£llKfc 0 C©glft©fcS^ tz=7 73*77*- 7 3 /? 

hRab3 GEP, ^ LTE.coli. fr£>f#£Rab3 GAP©#ftt$lit7*3. - ^ h(pl50)©ftfc 
3&&t>-7 7\>l/£EllMLfc (J. Biol. Chera., 272, 3875-3878(1997), J. Biol. 
Chem., 273, 24781 -24785#M) o 7 7*3 * 7 7^ 7 3 crfcfcg^&gfifCfc©"^ 

U 3 >b*i-> M^>-7*;i/&E.coli^>S4aiBaA s e>fflS-t"SCl ^(l^^figi^b 
Tl^cCho ^tx^^, ^©77'3^^>3a, &ckt>\ 3a^3/?«l^ft 
£^ »j/ Mi2P2C®#fr£>§$S^L£o 7 7"3^77> 3 3/?©ll^fM, 7d 
7-^f >A-fe 7 7 0-Xt-XC^lt}n7 73 * 7 ^ 7 3 /?-2f/if*£ffl^T, 
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P2C®#fre>ft&fcfcl$£*U M^T0.5 M NaClT*fc'-X##to$ Sftfco Z(DV> 

©SiJ©H!^T% T'Dr'f >A-b 7 7 n - ^ t'-X!:i5^ I fcijx7 7"3 ^ ^ f > 3 
/? -2$ifo& m l^X?2CMfrfr h ft&fflfe $ tifz 7 X=i * £ ^ > 3 a £ 3 /? 
TO. 3a*3/3fre>ftm?Ztzlsblz, 1 M NaClT"#fc?f>£ft7co tf-X «fc D 

vplbfco ^XD^^7^>3/?|g-&t*-X(3BILT(is ^#©XDh=»-;Hc 
lo^ (G1BC0 BRL) pFastBac Hta 7 7"3*^f >3/?^ffll^ 7 7*D^7f 
> 3 /?cDNA^^oys^j-nr>^;b^^vpilL, M3r n £>r ;i/X £High Five 
cell(Invitrogen)(3 F7>77i^ h Lfco (5mggfi^) £My 

7 7 — A^rfflOTHS? tv 7Dr^>At77D-XK-X (20//lS^») C@ 
5£ $ tifzSK^ 73^7f>3/5 -2tnf* ^tti:4 °CT*- Brittle Ltz 0 ^ 7"n 
>3a^t-Xt:Slt(t «J&t^ 7Dr^>At7 7D-7t-7;i:^ 
£ X=J %7^y3 (3 -Ztfifo&m l^t, 7 X=J * <7 ^ > 3 a £ 3 (3 com^ 

{££±15©P2Ci®#fr^&^*»£-£fco »^T'77"3^7f >3a^lM NaCl 
^ts^v7 7-MZ£ 0 4°CT 1 M?ft?)C tt-t'-X^^Ilfco # 
Mhtz^y"^^9^-y 3 a (OAjugm&M) 7nfOAt77D- 
*bT-X (20//HS^«) (CH^^nfeJ/L^^i3^/7^>3 «*n^^tt^4°CT 
-E^0BL7co 1t^^t"-X{3g3bT^ 7 73^7^>3 at 3 
foZVZmfrfr^mffilZftmk^^s &l^0.5 M NaC]£^atrM>y:7 7-ATt: 
-X^^Lfeo 7 7-^^>3a, 3/3, £fztem^fot&'&^fz7 7 f - 
fc'-Xli. ;^y7 7-At^l:-MLfco 

U=f>ti^> hRab3 GEP^fciiGAP pl50£, U3>h't> h^7*n^^^>3 
i8£tzl£%m(D^7^^7?-y 3 ah^Lfc7Dr-f >At7 7D-7t-X 
tlllfco &tz-l5, \f-X±lzm7££ntz^7?*7^> 3 0-2famz£ 
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0.5 M NaCl-C8fe?f>U Rab3 GEP£fcfctGAP P 150£ t'-X£±t£f§^ t£o #g© 
'&s Cine»^SDS-PAGE (SIXVTZ U;i/T^ ^^T^-y-v- 
7UU7>h «fc * * W^ffe&i; fc&J/CRab3 GEP-fe L < (iGAP pl50}Jif* 

^ffl^fe^^^^^^D ^^^f >^*^frofe 0 ^m^H4©Bal~Bb2t^1- 0 Ba 
It, 7 73|^>3o^lfch'-X, Bbti, 7 3 /3^Sg^L 
fcfcT— X&jj*U l*sRab3 GEP N 2#Rab3 GAP pl50£^"fo 

z <Dmm, 7 73^^>3/?ii^>tt>h Rab3 GEPfc-fb^aanwtue^ 

7^^^f>3ali^L^ofe (|3 4©Bal*>«fcVBbl) o 

LT«^(*©^-rn*>, Rab3 GAPfcfcJtfS'&Lfcfrofc (E)4©Ba2, Bb2(^^(; 

CSViB^CDWim^*. JnRab3 GEP£fc(iGAP pl50ia#l;: JiSft&tfcfcfcfrlTJ- 
fco &&^Wt)£SDS-PAGE (8WJ7^'J;i/7^ icfrtt, ^^TJn 
Rab3 GEP£ fettGAP pl50|nf*^ Ltfn7 7'J * £ 7 > 3 ata#i3 .fctfia^ 7^ * 

^.tafCbtZ^-fo Cafciu JnRab3 GEPiiW*&^fc&fii*l$«&s Cbtt, £rCRab3 GAP 
pl50J/tft:£ ffl I > tz fk&tt!fc&<D&&~e & % o 

^7*ZJT^^>3/?(i. ^7"3^^^>3 a^|5]|*H, P2Ci®7>©fftmtl^e>s 
JaRab3 GEP£ fefiJ/tRab3 GAP pl50^{fc£JJ3^'T^ti^*U Rab3 GEP£fc«Rab3 
GAP pl50£<fcD-RLT#W&!Si*|S*£ftfc (El 4 ©Ca£ .fctfCbfc 1 ©A 

#BS) 0 

g?fl<H3Rab3 GEP£*g-&U *|5]£©#^£7> LTlg|g^JfcRab3 GAPKi^ 

HJ£^ltfffl^e>nfelJiRab3 GAP pl50trt<*:. JaRab3 GEPM&& £ <>*Jn 
7 7'3^^f > 3 afnf*kL J. Biol. Chem., 277, 9629-9632 (2002 K J. Biol. 
Chem., 273, 24781-24785 ( 1 998 ) *5 «t th"J . Biol. Chem., 273, 34580-34585 
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( 1998)Cg3SS£ <fc DWia^nfc T^^^y 70 — ^;i/#cRab3 GAP 
pl50i/W*: N try-ir-tf U ^ n— ^-;i/}jtRab3 GEP?/l{£, &cfct>\ 7«;h#^D-t 
;i/J/L^7*zr^^^> 3 a?nf*T$)So J. Biol. Chem., 277, 9629-9632 (2002) 
t3{i N J/[Rab3 GEPJ/tffc£fci;iRab3 GAP pl50}/C#-£ffll\ 7 7n^^f>3atf 

Rab3 GEP^fc^GAPt^j: ocsvH^^-en^ntt^iti^^nsc: t^^nt 

fOf503 2 

#V L- iJS?>&u— h bfe^ai;i/T' 1 x 1 0 6 ©»,^M«PC-12$:ig*bs 
t^*ia$&B©^Si- 'j#7i7 5*->&tc «fc t)myc&$Bg|-r£pCMV myc^OT160(^ 
;7*3*7^> 3 /?)^mych©H$^-^ >^^Ih LT^ijii}- 3pCMV myc:pl60£ h 
7>^7x^ b L7c 0 pCMV myctts J. Biol. Chem, 272, 11943-11951(1997)13 
H3fS£ftTl^3o pCMV myc:pl60(i, 5- 7*3 ^ 7 ^ > 3 /?07 ^ 7 KK#J 1 ~ 
1490 (^ft) §3— h'-r^DNA*. 7 7*n^^f> 3/?^myc^©gife^aM^ 
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